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(54) [Title of Invention] 
FLUORESCENCE OBSERVATION 
APPARATUS 

(57) [Abstract] 
[Purpose] 

To provide a fluorescence observation apparatus 
wherein removal of an apparatus such as a camera is 
unnecessary and the labor is saved and both an 
endoscope image and a fluorescence image can be 
obtained. 

[Constitution] 

Normal light or excitation light selected by an 
introduced-light switching adapter 5 is emitted to a 
subject area to be observed from a light guide 12 of 
an endoscope 2. The image of the normal light or a 
fluorescence image based on the excitation light is 
introduced to an external camera 6 from an image 
guide 1 1. A rotatable filter 23 is rotated in 



synchronization with the switching operation of said 
light source, and normal light and fluorescence light 
having wavelength bands X x and X 2 are transmitted, 
in a time divided manner, by filters 3 1 and 32 
provided on this rotatable filter 23, and entered to a 
solid-state image detecting device 22 which captures 
an observation image by normal light and a 
fluorescence image by excitation light in a time- 
divided manner. 

[Claims] 
[Claim 1] 

A fluorescence observation apparatus by which an 
normal observation image by illumination light and a 
fluorescence image by excitation light can be 
detected selectively or in time-divided manner, which 
is characterized by having: 

an endoscope containing a light transmitting means 
transmitting light to irradiate an area to be observed 
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and an image transmitting means transmitting the 

images obtained by light from the light transmitting 

means reflected by the area to be observed; 

a normal observation light generating means which 

emit normal illumination light for performing a 

normal endoscope observation; 

a fluorescence observation light generating means for 

emitting excitation light for performing a 

fluorescence observation; 

an introduced-light switching means which 

selectively supplies the normal illumination light 

from die aforesaid normal observation light 

generating means and the excitation light from the 

aforesaid fluorescence observation light generating 

means; 

a wavelength selecting means which selectively 
passes through or transmits light having at least one 
of the wavelength bands of the aforesaid normal 
illumination light that is transmitted by the aforesaid 
image transmitting means or light having at least one 
of the wavelength bands obtained from the 
fluorescence generated by the aforesaid excitation 
light that is transmitted by the aforesaid image 
transmitting means to an area to be observed; 
a control means which controls to switch between the 
aforesaid normal observation light and the aforesaid 
excitation light of the said introduced-light switching 
means as well as controls that light transmitted by the 
aforesaid image transmitting means by the aforesaid 
wavelength selecting means to pass through or 
transmit selectively in synchronization with the 
switching operation; and 

one image detecting means for detecting images after 
receiving the light having the wavelength bands pass 
through or transmitted selectively by the aforesaid 
wavelength selecting means. 

[Detailed explanation of the invention] 
[0001] 

[Filed of the Invention] 

This invention relates to a fluorescence observation 
apparatus which can detect an observation image by 
normal light and an observation image by 
fluorescence light emitted from an area to be 
examined by irradiating the excitation light for the 
use of diagnosing a lesion. 

[0002] 
[Prior Art] 

In recent years, there are techniques such as auto- 
fluorescence generated from living tissue and drug- 
induced fluorescence generated by injecting a 
fluorescent drug into the organism beforehand and 
produce two-dimensional images which are used to 
diagnose the degeneration of tissues of the organism 



or a state of the disease (for example, the type of the 
» disease or the extent of infiltration), such as cancer. 

[0003] 

If light is irradiated to living tissue, the fluorescence 
of a wavelength longer than that of the excitation 
light will be emitted. 

Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 
and the diagnosis of cancer, etc. is possible from this 
fluorescence. 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA (8-amino 
levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 

[0004] 

By the way, said fluorescence is extremely weak and 
it requires a supersensitive photography for its 
observation. Image intensifies are well known for 
this supersensitive photography. Recently, a 
technique to increase sensitivity has been suggested 
which performs two-dimensional synchronizing 
detection. 

[0005] 

On the other hand, as for fluorescence observation, 
an observation of normal screen is also very 
important in the point of view of identifying a 
location of a lesion or orientation other than 
fluorescence image. In addition, in prior art example, 
several cameras are used for photography in order to 
photograph both a fluorescence image and a normal 
image. 

[0006] 

[Problems to be Solved by the Invention] 
The aforesaid fluorescence observation is applied to 
an endoscope apparatus, that is; using an apparatus to 
perform fluorescence observation using an 
endoscope, a means to acquire a normal endoscope 
image and a supersensitive image detecting device 
are needed. When switching between a normal 
observation image and a fluorescence image, there 
are faults that taking time to install/remove an 
apparatus such as camera and an apparatus will be 
big. 

[0007] 
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This invention is formed in considerations of the 
above-mentioned matters and aimed to provide a 
fluorescence observation apparatus which can obtain 
both an endoscope image and a fluorescence image 
and the labor is saved by not requiring to 
install/remove on/from an apparatus such as camera. 

[0008] 

[Means to Solve Problems] 

A fluorescence observation apparatus of this 

invention by which an observation image by normal 

illumination light and a fluorescence image by 

excitation light can be detected selectively or time 

divided manner, comprises: 

an endoscope containing a light transmitting means 

transmitting light to irradiate an area to be observed 

and an image transmitting means transmitting the 

images obtained by light from the light transmitting 

means reflected by the area to be observed; 

a normal observation light generating means which 

emit normal illumination light for performing a 

normal endoscope observation; 

a fluorescence observation light generating means for 

emitting excitation light for performing a 

fluorescence observation; and 

an introduced-light switching means which 

selectively supplies the normal illumination light 

from the aforesaid normal observation light 

generating means and the excitation light from the 

aforesaid fluorescence observation light generating 

means. 

[0009] 

The fluorescence observation apparatus of this 
invention further comprises: 
a wavelength selecting means which selectively 
passes through or transmits light having at least one 
of the wavelength bands of the aforesaid normal 
illumination light that is transmitted by the aforesaid 
image transmitting means or light having at least one 
of the wavelength bands obtained from the 
fluorescence generated by the aforesaid excitation 
light that is transmitted by the aforesaid image 
transmitting means to an area to be observed; 
a control means which controls to switch between the 
aforesaid normal observation light and the aforesaid 
excitation light of the said introduced-light switching 
means as well as controls that light transmitted by the 
aforesaid image transmitting means by the aforesaid 
wavelength selecting means to pass through or 
transmit selectively in synchronization with the 
switching operation; and 

one image detecting means for detecting images after 
receiving the light having the wavelength bands pass 
through or transmitted selectively by the aforesaid 
wavelength selecting means. 



. [0010] 
[Effect] 

According to the structure of this invention, the 
normal observation light or the excitation light 
selected by the introduced-light switching means 
based on the control of the control means is 
transmitted by the light transmitting means of the 
endoscope and irradiates an area to be examined. 

[0011] 

In addition, the wavelength selection means based on 
the control of the aforesaid control means, the normal 
observation light or fluorescence transmitted by the 
aforesaid image transmitting means is transmitted or 
passed through by synchronizing with the switching 
control between the normal light and the excitation 
light, and turns into the light with at least one part of 
the wavelength band of the normal illumination light 
or the light with at least one part of the wavelength 
band of the fluorescence and incident to one of the 
image detecting means. After receiving the incident 
light, the aforesaid image detecting means images a 
normal observation image by the normal observation 
light and a fluorescence image by the excitation light. 

[0012] 

[Embodiments] 

Embodiments of this invention will be explained 
below with reference to the drawings. Fig. 1 through 
Fig. 4 relate to a first embodiment of this invention. 
Fig. 1 is an overall structure of a fluorescence 
observation apparatus. Fig. 2 is a characteristic graph 
which illustrates an example of the distribution of 
fluorescence light intensities in an area to be 
observed in tissue of an organ. Fig. 3 is an 
explanatory drawing showing the relationship 
between the transmission characteristics of RGB 
filter and the wavelengths X x and X 2 - Fig- 4 illustrates 
a structure of a rotatable filter. 

[0013] 

The fluorescence observation apparatus in Fig. 1 
comprises: 

a fiber-type optical endoscope 2; 
a normal observation light source apparatus 3 for 
generating normal endoscope observation light to the 
endoscope 2; 

a fluorescence observation light source apparatus 4 
for generating He-Cd laser light for example serving 
as excitation light to perform a fluorescence 
observation; 

an introduced-light switching adapter 5 which 
selectively supplies light from said normal 
observation light source apparatus 3 and said 
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fluorescence observation light source apparatus 4 to 
the endoscope 2; and 

an external camera 6 which is connected to the ocular 
part (described later) of the said endoscope 2. 
In addition, said fluorescence observation light 
source apparatus 4 could be a dye laser, a krypton 
laser, an excimer laser, etc. and it is not specified. For 
example, excitation light of 350-500nm wavelengths 
is generated; however, it is not restricted to that as 
long as serving as a means to generate excitation light 
for generating fluorescence light 

[0014] 

The fluorescence observation apparatus 1 comprises: 
a CCU (a camera control unit) 7 which processes the 
images from the endoscope detected by said external 
camera 6 and a fluorescence image processing 
apparatus 8 for acquiring -a fluorescence observation 
image by applying the calculation process to the 
images obtained by said CCU 7. 
It further comprises: 

a control unit 9 which controls said introduced-light 
switching adapter 5 and said external camera 6 and 
enables to superimpose each image output of said 
CCU 7 and said fluorescence mage processing 
apparatus 8; and 

a monitor 10 for displaying the output image from 
said control unit 9. 

[0015] 

The said endoscope 2 comprises the insertion part 13 
in which an image guide fiber 1 1 serving as an image 
transmitting means and a light guide 12 serving as a 
light transmitting means are inserted, and a universal 
cord 15 which is extended from the side part of the 
operating part 14 and inserts the light guide 12 
through. The universal cord 15 is connected to said 
introduced-light switching adapter 5 and said light 
guide 12 transmits illumination light to the distal part 
of the insertion part 13. An endoscope image is 
transmitted to the external camera 6 from the 
emission end of the image guide fiber 1 1 that is 
arranged on the ocular part 16 of the endoscope 2. 

[0016] 

The normal observation light source 3 in which a 
xenon lamp 17 for example is arranged as a normal 
observation light generating means and supplies the 
normal observation light emitted from this lamp 17 to 
the introduced-light switching adapter 5 via an 
optical system 18. The fluorescence observation 
light source apparatus 4 contains a solid-state laser 
source such as a semiconductor serving (not 
illustrated) as a fluorescence observation light 
generating means. 



The fluorescence observation light generating means 
- is not limited to the solid-state laser source but a gas 
laser may be employed 

[0017] 

The switching mirror 20 of the introduced-light 
switching apparatus is arranged at the point of 
intersection of normal observation light emitted by 
the normal observation light source apparatus 3 and 
laser light emitted by the fluorescence observation 
light source apparatus 4 transmitted by the light guide 
19. That is, said normal observation light and said 
laser light are arranged to intersect each other 
perpendicularly at the switching mirror 20. The 
switching mirror 20 is switched by the driver 21 to be 
inserted or removed from the optical path connecting 
the light guide 12 of the endoscope side and the light 
guide 19 of the laser side. Normal observation light 
of the lamp 17 and laser light from the fluorescence 
observation light source 4 are switched by this 
structure so as to supply them to the light guide 12 of 
the endoscope. 

[0018] 

The external camera 16 consists of a solid-state 
image detecting device 22 serving as an image 
detecting means which consists of CMD (charge 
modulation device) for example that detects the 
image transmitted by the image guide fiber 1 1 via an 
optical system 28, a rotatable filter 23 serving as the 
wavelength selection means which has plural filters 
having different band widths attached on the optical 
path of the solid-state image detecting device 22 and 
the image guide fiber 1 1, and a motor 23 serving as a 
wavelength selecting means which rotates the 
rotatable filter 23. 

The timing of reading the solid-state image detecting 
device 22 is controlled by the CCU 7. Note that the 
reading timing can be controlled by a timing 
controller 26 to be described later. As the solid-state 
image detecting device such as a charge-coupled 
device, a static induced transistor or a MOS may be 
employed 

[0019] 

The output photoelectrically converted by the solid- 
state image-detecting device 22 is supplied to the 
CCU 7 where the normal image processing is carried 
out. The output of the CCU 7 is supplied to an image 
processing circuit 8' [Note: a number 24 is used in 
the original document, however, this number is used 
for expressing a motor.] of the fluorescence image 
processing apparatus 8 and the calculation process is 
applied to the image obtained by CCU7 by the image 
processing circuit 8' so as to acquire a fluorescence 
observation image. 
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[0020] 

The image output of the CCU 7 and the fluorescence 
observation image of the image processing circuit 8' 
are superimposed by the superimpose circuit 25 of 
the control unit 9 and displayed on the monitor 10. 

[0021] 

On the other hand, the control unit 9 has a timing 
controller 26 serving as a control means. The timing 
controller 26 controls the motor 24 of the external 
camera 6 and the driver 21 of the introduced-light 
switching adapter 5. That is, this timing controller 26 
controls the switching timing of illumination light by 
the switching mirror 20 and the switching timing of 
plural band width filters on the rotatable filter 23. 
The motor 24 is synchronously controlled with the 
switching mirror 20 of the adapter 5 by the timing 
controller 26 and the rotatable filter 23 is switched. 

[0022] 

The image processing timing of the CCU 7 and the 
processing timing of the super impose circuit 25 
controlled by the timing controller are synchronized 
with the processing timing of the image processing 
circuit 8' controlled by the timing controller 27 of the 
fluorescence image processing apparatus 8. 

[0023] 

Fig. 2 shows the fluorescence characteristics when 
. excitation light Xq is irradiated. The fluorescence of 
tissue acquired with the excitation light at 442 nm is 
stronger in intensities in a normal area and weak in a 
short wavelength side in a diseased area. That is, the 
ratio of fluorescence intensities in X^ and X 2 and a 
normal area and a diseased area differ so that by 
calculating the ratio of and X 2 , a lesion and a 
normal can be distinguished. A sample wavelength 
is not at X { and X 2 but could be more than three. 

[0024] 

Fig. 4 shows an example of the rotatable filter 23. 
Fig. 4 (a) is a rotatable filter 23 which uses a single- 
plate color method solid image detecting device 22. 
In order to obtain a color endoscope image, the 
rotatable filter 23 has a filter 3 1 for passing through 
white light , a filter 32 and a filter 33 for transmitting 
fluorescence in specific bands (X x and X 2 ). 
In addition, the filter 32 could be a hole. 

[0025] 

The specific bands can be set at X,=480-520nm and 
X 2 =630nm and over, for example. This wavelengths 
X x and X 2 can be set arbitrary since these wavelengths 
are set to distinguish between a normal area and a 



diseased area and can be arbitrary set However, 
- since the distinction is made by calculating difference 
described later, it is desirable to choose wavelengths 
X { and X 2 by which a certain amount of differences 
can be obtained. 

[0026] 

As an example shown in Fig. 3, wavelengths X x and 
X 2 are respectively set within the bandwidth of a B 
filter and a R filter. However, the wavelengths can be 
set outside the bandwidths. The mosaic filter 
arranged on the imaging surface of the solid-state 
image detecting device adapted to the single-plate 
color method may be arranged in the wavelength 
region in a manner such that a plurality of filters for 
different wavelength bands overlap with one another. 
In the foregoing case, signals can be obtained from 
pixels of the two filters having the overlapped 
wavelength bands. Therefore, it is possible to set to 
increase sensitivity of a weak fluorescence. 

[0027] 

The image processing circuit 8' [In the original 
document, described as the observation image 
apparatus 24] is synchronized with the timing of 
reading the solid-state image detecting device 22 by 
the CCU 7 and the timing of processing signals. 
Thus, it is possible to obtain only fluorescence 
images in the wavelengths Xi and X 2 . In order to 
distinguish between a normal area and a lesion, In the 
image processing circuit 8', the signals via the filter 
32 for wavelength X { and the filter 33 for wavelength 
X 2 are converted to A/D signals and stored 
respectively in two memories (not illustrated) 
distributed by a multiplexer (not illustrated) and a 
difference-calculation is carried out by a calculation 
circuit (not illustrated). The image processing circuit 
8' determines whether the area is normal or diseased 
based on the difference value obtained by the 
calculation circuit. In a case of a lesion, the signal of 
which color is changed, for example, is output to the 
superimpose circuit 25. A fluorescence image is 
displayed on the monitor 10 by the superimpose 
circuit 25 after it is overlapped to the normal image, 
processed by the CCU. 

[0028] 

On the other hand, the rotatable filter 23 shown in 
Fig. 3 (b) is a filter corresponding to the white and 
black solid-state image detecting device 22. That is, 
in this example, a color image is performed by 
combining the filters, R, G, and B which are arranged 
on the rotatable filter 23. The rotatable filter 23 is 
provided with filters 32 and 33 which respectively 
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transmit the wavelengths X, and A. 2 and R, G, and B 
band filters. 

[0029] 

In the case where the rotatable filter 23 of Fig. 4 (b) 
is used, since a black and white solid-state image- 
detecting device is utilized, the resolution can be 
improved comparing to the resolution of solid-state 
image detecting device with a single plate method. 

[0030] 

In the foregoing structure, first, the rotatable filter 23 
in the external camera 6 is rotated at 60Hz by the 
timing controller 26 in synchronization with the 
operation of the switching mirror 20 in the adapter 5. 
White light from the normal light source apparatus 3 
is introduced to the light guide of the endoscope to 
observe a normal endoscope image for the period of 
1/4 x 1/60 seconds. 

Then, the mirror 20 is switched and laser light 
(excitation light) from the fluorescence observation 
light source apparatus 4 is introduced to the light 
guide 12 of the endoscope for the period of 3/4 x 1/60 
seconds. 

This excitation light irradiates a living body and 
fluorescence is generated. The light having the 
wavelength X, and the light having the wavelength X 2 
of the fluorescence light are transmitted by the filter 
32 and the filter 33 respectively and entered to the 
solid-state image detecting device 22 and then a 
fluorescence image is acquired. After each video 
signal corresponding to the normal image and the 
fluorescence image is processed in the CCU 7, the 
normal image is displayed on the monitor 10, as it is, 
and the fluorescence image is further processed by 
the image processing circuit 8' to be displayed in 
pseudo color. That is, the normal image and the 
fluorescence image are overlapped by the 
superimpose circuit 25 and displayed on the monitor 
10. 

[0031] 

Since the intensity of a fluorescence image is very 
weak compared to that of a normal image, the 
opening area of the filter \, and X 2 are made large. 

[0032] 

According to the structure of this embodiment, when 
the switching operation between fluorescence 
observation and normal observation, an apparatus 
such as a camera doesn't need to be 
attached/detached so that both an endoscope image 
and a fluorescence image can be easily acquired 
without wasting the time of labor. 

[0033] 



Moreover, according to the structure of this 
» embodiment, a normal image and a fluorescence 
image can be processed by one image detecting 
means so that it has a simple structure comparing to 
the one with two image detecting means. 

[0034] 

In addition, a regular fiber-type optical endoscope 
can be used for die endoscope of this embodiment A 
normal light source for emitting white light and a 
regular laser light source that can acquire a 
predetermined wavelength can be switched by 
installing an introduced-light switching adapter so 
that the switching operation can be made easy. 

[0035] 

As described above, with the structure of this 
embodiment, the problem of compatibility of a 
conventional endoscope is overcome and it is 
advantageous even in the aspect of cost. 

[0036] 

Furthermore, in this embodiment, one external 
camera, which is provided with an image detecting 
means, a filter means and a drive means, is 
detachably attached to the eyepiece of a normal 
endoscope. Thus, a fluorescence image and a normal 
image can be detected by this external camera in a 
time divided manner. 

[0037] 

Next, a second embodiment will be explained. 
Components of this second embodiment are the same 
as that of the first embodiment but the operation of 
those are different. Thus, diagram is omitted and 
only different operations are explained. 

[0038] 

When acquiring a normal endoscope image, the 
rotatable filter 23 arranges the filter 3 i shown in Fig. 
4 (a) which transmits white light in the optical path of 
the solid-state image detecting device 22 by the 
control of the timing controller 26. 
At the same time, white light from the normal light 
source 3 is introduced to the light guide 12 of the 
endoscope by controlling the switching mirror 20 in 
the adapter 5. 

[0039] 

Then, in a case that a fluorescence image is observed, 
by rotating the rotatable filter 23 and by controlling 
the switching mirror 20, laser light is introduced to 
the light guide 13. 

[0040] 
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In this embodiment, an external camera that has a 
compatibility with an normal endoscope image can 
be realized. 

[0041] 

Fig. 5 and Fig. 6 relate to a third embodiment. Fig. 5 
shows the overall structure of a fluorescence 
observation apparatus. Fig. 6 shows the structure of a 
rotatable filter. 

[0042] 

In the third embodiment of this invention, in addition 
to the components of the first embodiment, a 
fluorescence observation switch (SW) 34 is provided 
on the external camera 6. A rotatable filter 23 A is 
provided in place of the rotatable filter 23 of the first 
embodiment. This rotatable filter 23 has a bigger 
opening than the filters 32, 33 and it is arranged with 
Xi and X 2 filters each occupies almost half of the 
whole filter area. 

Furthermore, in this example, it is provided with a 
device (not illustrated) to insert and remove the 
rotatable filter 23A on the optical path between the 
solid-state image detecting device 22 and the image 
guide fiber 1 1 . This inserting/removing device 
consists of a wavelength selecting means, it consists 
of a stage for moving the motor 24 connected to the 
rotatable filter 23 freely and a motor. The 
inserting/removing means operates according to the 
instruction from the CCU 7 in response to the 
switching of the fluorescence observation switch 23. 

[0043] 

For other structures and operations same as those of 
the first embodiment, the same reference numerals 
are given and their descriptions are omitted. 

[0044] 

While the fluorescence observation switch 34 is on, 
the fluorescence observation apparatus is in a 
fluorescence observation state. At the time of 
fluorescence observation, the rotatable filter 23 A 
shown in Fig. 6 is inserted into the optical path and 
the reading time of the solid-state image detecting 
device 22 is extended by the CCU 7. 

[0045] 

When the switch 34 is turned off, the apparatus 
becomes in a normal observation state. While 
observing a normal endoscope image, the signal of 
the solid-state image detecting device 22 is read 
every 1/60 seconds. On the other hand, at the time of 
fluorescence observation, if a fluorescence image has 
low sensitivity, by setting to read out signals every 
second, for example, even a weak fluorescence image 
can be acquired with excellent sensitivity. 



9 [0046] 

Moreover, when the switch 34 is turned on, the last 
normal image is frozen and displayed on the monitor 
10. Then, a fluorescence image which is while the 
switch 34 was on is superimposed on the freeze 
image and displayed on the monitor 10. 

[0047] 

According to this embodiment, a fluorescence image 
and a normal image can be detected selectively. By 
combining the solid-state image detecting device 
having excellent sensitivity and an electronic shutter 
speed being variable, more sensitive image detection 
on fluorescence images can be realized. The other 
structures and operations are similar to those 
obtainable from the first embodiment so that the 
explanations of those are omitted. 

[0048] 

Fig. 7 (a) is the overall structure of the fluorescence 
observation apparatus of a fourth embodiment of this 
invention. Fig. 7 (b) shows the main components of 
a fluorescence observation apparatus of a 
modification example of the fourth embodiment. 

[0049] 

The structure for switching light sources in an 
apparatus of this example is different from the one in 
the first embodiment. That is, in the first 
embodiment, the light sources were switched in 
accordance with the drive of the switching mirror 20. 
However, in this embodiment, the switching of light 
sources is realized by performing ON/OFF operation 
of the light sources generating excitation light and 
normal light respectively and by having one light 
transmitting means with two branches for both light 
sources. 

[0050] 

A fluorescence observation apparatus 50 shown in 
Fig. 7 (a) contains a CCU 45 which has a combined- 
function of the CCU 7, the fluorescence image 
processing apparatus 8 and the control unit 9 of the 
first embodiment. 

[0051] 

The fluorescence observation apparatus 50 is 
provided with an introduced-light switching adapter 
46 instead of the introduced-light switching adapter 5 
in the first embodiment. The introduced-light 
switching adapter 46 is located between the 
fluorescence observation light source 4 and the 
normal observation light source 3. The introduced- 
light switching adapter 46 is connected to a 
fluorescence observation light source (laser light 
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source in the diagram) 4 via a light guide cable 19A 
and a normal observation light source (endoscope 
observation light source in the diagram) 3 via a light 
guide cable 47. 

[0052] 

Other structures and effects are the same as those of 
the first embodiment and the same symbols are 
utilized and the explanations of those are omitted. 
Only differences are explained. 

[0053] 

The introduced-light switching adapter 46 contains a 
light guide 48 which forks into two branches on the 
light source side to introduce laser light which is 
excitation light and normal light respectively to the 
light guide 12 of the endoscope. 

[0054] 

The CCU 45 controls the ON/Off operation of the 
light sources 3 and 4 in synchronization with the 
control of the motor 45. That is, the CCU 45 also has 
a function to serve as a control means. 

[0055] 

At the structure mentioned above, the normal 
observation light source 3 is turned on during a 
normal observation and the fluorescence observation 
light source 4 is turned on during a fluorescence 
observation. Excitation light and normal light is 
respectively introduced into the light guide 12 of the 
endoscope in a time-divided manner from the ends of 
two branches of the light guide 48 provided in the 
adapter 46. Then, the same structures for processing 
each image signal, etc. in the first embodiment can be 
employed in this embodiment. A switching display 
may be employed by providing a video switcher 
instead of the superimpose circuit. 

[0056] 

The switching operation between normal observation 
light and fluorescence observation light in this 
embodiment is performed electrically so that an 
apparatus can be miniaturized easily and a high-speed 
switching operation can be realized easily in 
comparison with the apparatus with a mechanical 
switching operation. 

[0057] 

A conventional endoscope and conventional light 
sources can be used for the apparatus of this 
embodiment. 

[0058] 



The other structures and operations and effects are 
» the same as those of the first embodiment and 
explanations are omitted 

[0059] 

In an example of a modification of the fourth 
embodiment shown in Fig. 7 (b), an adapter 51 
containing a dichroic mirror 52 and a mirror 53 is 
provided instead of the adapter 46. The dichroic 
mirror 52 of the adapter 5 1 is angled at 45 degrees on 
the optical axis connecting the light guide 12 and the 
light guide cable 42. The mirror 53 is arranged to 
reflect laser light from the light guide cable 19A to an 
orthogonal direction of the optical axis toward the 
dichroic mirror 52. This dichroic mirror 52 reflects 
laser light, on the other hand, transmits light for 
normal observation. Thereby, it enables to introduce 
each light to the one light guide 12 of the endoscope. 

[0060] 

The other structures and operations and effects are 
similar to those of the fourth embodiment Thus, 
their descriptions are omitted. 

[0061] 

Fig. 8 is the overall structure of the fluorescence 
observation apparatus of a fifth embodiment of this 
invention. 

[0062] 

The difference between this embodiment and the 
fourth embodiment, except for the introduced-light 
switching adapter 46, is that a light guide is branched 
off on the endoscope side. This apparatus of this 
embodiment has a light source 44, which contains a 
laser light source 43 and a lamp 17, instead of the 
light sources 3 and 4. 

[0063] 

An endoscope 42 shown in Fig. 8 is provided with a 
light guide 41 in which a light transmitting means 
and an introduced-light selecting means are united. 
This light guide 41 is forked into two ends in the 
connector of the universal cord 15. Each end of the 
light guide 41 is connected to the light source 
apparatus 44 so that each light emitted from the lamp 
17 and the laser source 43 is introduced and 
irradiated respectively by one emission end placed on 
the distal portion of the endoscope. 

[0064] 

The lamp 17 and the laser source 43 can be turned off 
and on by the CCU 45. Image processing, etc. are 
the same as that of the fourth embodiment. 

[0065] 
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This embodiment is different from the fourth 
embodiment and no adapter is required. 

[0066] 

[Effect of the Invention] 

According to a fluorescence observation apparatus of 
this invention, it is unnecessary to install or remove 
devices such as a camera so that the labor is saved 
and both images of an endoscope image and a 
fluorescence image can easily be acquired. 

[Brief Explanation of Drawings] 
[Fig. 1] 

Fig. 1 through Fig. 4 relate to a first embodiment and 
Fig. 1 is an overall structural diagram of a 
fluorescence observation apparatus. 

[Fig. 2] 

Fig. 2 is a characteristic diagram showing the 
difference of fluorescence characteristic in a normal 
area and a diseased area. 



3... a normal observation light source apparatus 
. 4 ... a fluorescence observation light source apparatus 
5... an introduced-light switching adapter 
20... a switching mirror 
21...adriver 
6 ... an external camera 
22.. .a solid-state image detecting element 
23...arotatable filter 
24... a motor 
7.. .a CCU 

8... a fluorescence image processor 
8'... an image processing circuit 
26, 27... a timing controller 
10... a monitor 



[Fig. 3] 

Fig. 3 is an explanatory drawing showing the 
relationship between the transmitting characteristic 
and the wavelengths X, and X 2 - 

[Fig. 4] 

Fig. 4 is a structural diagram of a rotatable filter. 
[Fig. 5] 

Fig. 5 and Fig. 6 relate to a third embodiment, Fig. 5 
is an overall structural diagram of a fluorescence 
observation apparatus. 

[Fig. 6] 

Fig. 6 is a structural diagram of a rotatable filter. 
[Fig. 7] 

Fig. 7 (a) is an overall structural diagram of a 
fluorescence observation apparatus of a fourth 
embodiment, Fig. 7 (b) is a structural diagram 
showing the principal components of a modified 
fluorescence observation apparatus of the fourth 
embodiment. 

[Fig. 8] 

Fig. 8 is an overall structural diagram of a 
fluorescence observation apparatus of a fifth 
embodiment. 

[Explanation of Symbols] 

1 ...a fluorescence observation apparatus 

2... an endoscope 

11... an image guide 

12... a light guide 
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[Fig. 4] 

White Light 



[Fig. 6] 



THIS PAGE BLANK <uwto) 



JP7-155291-A 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19) [JBfTffl] (19)[ISSUING COUNTRY] 

S *mft&Jf ( J P ) Japanese Patent Office (JP) 

(12) [Anmn] 

<&lffi#ffc&$& (A) Laid-open (kokai) patent application number (A) 

(11) (11)[UNEXAMINED PATENT NUMBER] 

7-155291 Provisional Publication No. 7-155291 

(43) [<m 0 1 (43)[DATE OF FIRST PUBLICATION] 

M7¥ (1 9 9 5) 6^2 0 June 20, Heisei 7 (1995) 
B 

(54) [%W<D%m (54)[TITLE] 

^3tMf^ii Fluorescent observation apparatus 

(51) [BRtifflF5HR£6JK] (51)[IPC] 

A61B 1/04 372 A61B 1/04 372 

1/06 A 1/06 A 

G02B 23/26 D G02B 23/26 D7818-2K 
7818-2K 

[»st3£] [EXAMINATION REQUEST] 

*ft* UNREQUESTED 

[m^(Om 1 [NUMBER OF CLAIMS] One 

[tiBMM] OL [Application form] OL 

[±Wm 9 [NUMBER OF PAGES] Nine 

(21) [tf}H#-§-] (21 )[APPLICATION NUMBER] 

5-304429 Unexamined Japanese patent 5-304429 



99/11/16 



1/41 



(C) DERWENT 



JP7-155291-A 



(22) [mms] 

5^ (1 9 9 3) 12^3 

B 

(71) [mm a] 



(22)[DATE OF FILING] 

December 3, Heisei 5 (1993) 

(71 )[PATENTEE/ASSIGNEE] 



w»m*} 

000000376 
(72) [3S9!#] 



[PATENTEE/ASSIGNEE CODE] 

000000376 

Olympus Optical K.K. 
[ADDRESS] 

(72)[INVENTOR] 



[ft* I fWB Sk Takehata, Sakae 

[&ffrXl*&Bi] [ADDRESS] 

(72) [&9J#] (72)[INVENTOR] 



[ft*] ^ Kaneko, Mamoru 

[ft^rXfieM] [ADDRESS] 

JKSCtPiSK^EtS £ 2T143 

#2* ^-y ^^3fe^x^» 



99/11/16 



2/41 



(C) DERWENT 



JP7-155291-A 

(72) [36W#] (72)[INVENTOR] 

[ft^l 15 BB 310 lida, Masahiko 

[ftgfXI4J&9r] [ADDRESS] 
*#*MSfc$K«*« 2 T I 4 3 

(72) [J89i#] (72)[INVENTOR] 

WISC IHfc Yoshiwara, Masaya 

[ftSfXft&Bfl [ADDRESS] 
acaclB8!?«E«* « 2TI43 

(72) [38W#] (72)[INVENTOR] 

[ft£l J£3t Suzuki, Katsuya 

IttBfXttSBfl [ADDRESS] 

(72) [mW%] (72)[INVENTOR] 

[H;£] fits JSf3A Ueda, Yasuhiro 



99/11/16 



3/41 



(C) DERWENT 



JP7-155291-A 



[&ffiXl*mm] [ADDRESS] 

lC3K«**K**-«2Ta 4 3 



(74) [ftSAl 

[&£;*&£#] M it 
(57) [Sj»] 



(74)[PATENT ATTORNEY] 

Ito, Susumu 
(57)[SUMMARY] 



[ B ft] [OBJECT] 

7^W^flC>3lfJlft£'FII<!; Provide the fluorescent observation apparatus 

IsX^fD^Tfi^^Z x 1*3 lEH® which can obtain both endoscope image and 

fluorescent images. Time is saved since the 

t -5:£}cit^^il£:$H£ insertion or removal of apparatuses, such as a 

i" 5^1 £:<> camera, is unnecessary. 

[SUMMARY OF THE INVENTION] 

^Aft^^T^? 0 * 5 (dj; >? For the usual or excitation light chosen by the 

M$l&titcM1£W.&ytt.tzli-iM)) introduced light change adapter 5, via the light 

fh^.M2<Dy^ Ytf^ guide 12 of an endoscope 2 it reaches the 

K 1 2 frb®&fc\Z.^1t <0 s ii photographed object, and the light-guide of the 

?!ME!&3te<0flfc£:®g5fcfc«fc53c image of a usual observation light and the 

* — K 1 1 l£ «£ fluorescent image by excitation light is 

f9^#ft*^96JJ:M>)t$H transmitted to the external attachment camera 

5 C BUfS^CD^lO^x <b mm t 6 by image guide 11. 

TIe]^7 >f 2 3 ^HIeLT The rotating filter 23 is rotating synchronizing 

*3«9, £0>EI<E7-fVl'* 2 3fc with a change of the above-mentioned light 

4A>9 3 1 , 3 2 source. 
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l£«fc!9* M1£%^%bs I 1 , The usual observation light and the 
X 2 <D&fk&t$,<Dllk5ftkt l B$ fluorescence of (lambda)1, (lambda)2 
ft^ll^M^ZfriX, — o(Dd#: wavelength band were passed through by the 
SHfe^-T- 2 2 ^Alt^So - <n time division with filters 31 and 32 provided on 
HflflMfc** 2 2 tmiSM^yt this rotating filter 23. 

\Z- k %W£^TkXIW]%Z%\^ £. 5 It incidents one solid-state image sensor 22. 

**<ftSrl*^«'CJHft , f"5o This solid-state image sensor 22 records the 

observation image by the usual observation 
light, and the fluorescent image by excitation 
light by the time division. 
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[if 1 ] 

b * 5 ft 
© fcfe V n T JMB&fi&^&l w <fc 



[CLAIM 1] 

A fluorescent observation apparatus. 

For the observation image by the usual 
illumination light, and the fluorescent image by 
excitation light, the fluorescent observation 
apparatus which can image pick-up these in 
time slices or selectively. 
Comprising, optical transfer means to transfer 
the light for irradiating for a photographed 
object, and, the endoscope which has built-in 
image transfer means to transfer the image 
which the light from this optical transfer means 
reflected and obtained for the photographed 
object, usual observation light generating 
means which emits the usual illumination light 
for performing usual endoscope observation, 
fluorescent observation light generating means 
which emits the excitation light for performing 
fluorescent observation, introduced light 
change means to supply selectively the usual 
illumination light from above-mentioned usual 
observation light generating means, and the 
excitation light from above-mentioned 
fluorescent observation light generating means 
to above-mentioned optical transfer means, 
light of at least part of the wavelength band of 
the above-mentioned usual illumination light 
transferred by the above-mentioned image 
transfer means. 

And wavelength-selection means to make the 
light of the wavelength band which the 
fluorescence which the above-mentioned 
excitation light transferred by the above- 
mentioned image transfer means generated in 
the photographed object from a partial 
wavelength band at least pass or permeate 



99/11/16 



6/41 



(C) DERWENT 



JP7-155291-A 



selectively, in the above-mentioned introduced 
light change means, together with controlling 
the switching of the above-mentioned usual 
observation light and above-mentioned usual 
above-mentioned excitation light, synchronous 
with this change, control means to control 
making the light transferred by the above- 
mentioned image transfer means in above- 
mentioned wavelength-selection means pass or 
permeate selectively, the light of the 
wavelength band selectively passed through or 
passed through by the above-mentioned 
wavelength-selection means is received, and 
one image-pick-up means to image-pick up an 
image, it has these components. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[MM®:<0*mft&\ [Industry-form application] 

^8WJi % 3£A#lMfl[©i£t(frlCLft In order to use this invention for the diagnosis of 

ilTSfctf). iii#)fcf£J:£#U£ an illness site, it is related with the fluorescent 

t \ ^^^*f^{dj®jS5t SrflS observation apparatus which can image-pick up 

It L^^&1&3f£#&#*b3H~<5 the observation image by the ordinary light, and 

:!£3feJ:5ft§£&£# 5 jEffe"C#5 the fluorescent observation image whereby 

&}feS&^^fil£Hi~£o excitation light is irradiated to an examination 

object and emitted from the examination object. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

In recent years, from The self-fluorescence 
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4ft^lil:iiAL, ^(DM^O from the organism, or medicine is injected into 

<D^%% 2&7iM$Lh LT^tti the organism, it is detected, using the 

U *©*3tefcA>?>, £fttaBfc fluorescence of the medicine as a two- 

©£tt^jB^0>£&3tfcffi (W*. dimensional image. 

fi, 3KE©aS^SSW6H) 5: From the fluorescent image, there is a 

l£Wi"5!£fl?tt& s fc5o technique whereby illness states (for example, 

the kind and permeation extent of the illness), 
such as the modification of an organism tissue 
and cancer, are diagnosed. 

[0 0 0 3] [0003] 

^frtt*llc*SrHaa*i-S -t© If a light is irradiated to an organism tissue, the 

M&^^fcJ: 9 ftV*ifcJSt©ift3te;5 s 38 fluorescence of a wavelength longer than the 

£1-So ±mztert Zlgyt^W excitation light will occur. 

ilt> 0iJxJfNADH (=-^ It uses as the fluorescent material in the 

f ^7; FTf-y^^^tf organism, for example, there are NADH 

K) , FMN (77tV^/? (nicotinamide adenine nucleotide), FMN (flavin 

9 Vir^ K) , fcf V iff* ? is mononucleotide), pyridine nucleotide, etc. 

^-^K^^feSo ftifiTii, CI Recently, the interactive relationship with the 

^^P fc 3H^K^> J£ illness and such in-the-living-body ?factor- 

Bt ©ffi£B§^#Wflfc{£ftoT substance? becomes clear. 

#fc 0 HpD (^h^ Moreover, HpD (hematoporphyrin) and 

/v^^ ]} is) , Photofr Photofrin, ALA((delta)-amino levulinic acid) 

in, ALA (5 — amino have the accumulation property towards 

levulinic aci cancer. 

d ) fi, j£^<Z>£l8H436 5 fo f9 ^ This is injected in the living body, an illness site 

wtlSr^feftrtM&Al^ HulHfe can be diagnosed by observing the 

Ktf^Tfe^rll^-t'S ^ t fluorescence of the above-mentioned matter. 

[0 0 04] [0004] 

t!5T\ Bul5©:!£3fef3\ By the way, since the above-mentioned 

X'$L%%X*foZ)<DX\ t^li^ fluorescence is very slight, it needs 

tc#>1tC\$ s ffiftTiS5^£tf>Si^ photography of a high sensitivity extremely for 

%&^b-fZ>o the observation. 

£rfr:> t>£>£ tt^ ^ — • The image intensifier is well known as that 
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yf> / v / 77^t^I< $®bti which performs this high-sensitivity 
TV^o Si£"Cfi2 2fe7C photography. 

^l^^£i&3:fTV\ ^i^£rfi£> Moreover, recently, two-dimensional 
S^fed s S3S$ti/TV^5 0 synchronous detection is performed, and the 

process of increasing the sensitivity is 

proposed. 



[0 0 0 5] 



[0005] 

On the one hand, concerning fluorescent 
observation, besides fluorescent images, the 
observation of a usual screen is also important 
from the end of recognizing the orientation and 
the position of a disease part. 

Moreover, in the prior art examples, in order 
to take a photograph of both fluorescent image 
and usual image, a photograph was taken using 
some cameras. 



[0 0 0 6] 



[0006] 



imWfrM&LX 5 t1-%m [PROBLEM ADDRESSED] 

M] When applying the above-mentioned 

SufS^Ttft^^rrttl^^S^i^ fluorescent observation to an endoscope 

flJLfcSHK ^#;btbrtflMISr apparatus, the image-pick-up device of means 

ffi V^T^^Hf^ £rfr o 8ft* to obtain a usual endoscope image in the 

fi, i!^Ort$SifiMfe£r?#<5^S apparatus which performs fluorescent 

by M3fclfeS:#SflSJtf5ft©lRA observation using an endoscope, and the high 

^#>i&ll~Cfc5o *?: LT, sensitivity which obtains a fluorescent image is 

t Igytmm t £ required. 

^0^^l51^(-(±> 7%£(D^ And, in case a usual observation image and a 

tOiJd^SLtfFfli 5 ^^ usual fluorescent image are switched, the 

^ S£fii5 s ^Cj& 5 J&*?) Jvi^S t V > insertion or removal of apparatuses, such as 

5^/n&3&*fcofco the camera, is required and it takes time, and 

there was a fault that the apparatus became 
large-scale. 
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[0 0 0 7] [0007] 

^^^fttufE^IW^^^T^^ This invention was made in view of the above- 

titch<DX\ % *7^(D^W<D mentioned situation, making the insertion or 

^SSt^^fWt LT-t^f&l^f removal of apparatuses, such as a camera, 

# x F*9SH®& t &%M& t <D unnecessary, and time is saved. 

Wijj : fc&Z>Z.bifiV% Zi&ytWL It aims at providing the fluorescent 

liters ^1 1 & B&Ot observation apparatus which can obtain both 

U X V ^ 0 endoscope image and a fluorescent image. 

[0 0 0 8] [0008] 



[W:M*nm-tZ>tzfr(D^m [SOLUTION OF THE INVENTION] 

^^§9Ej(3\ M1$<D?$Myt^<k Z> This invention is the observation image by the 

II^t^Jsfr&Ttfc: J; Zi&Jtikb usual illumination light, and the fluorescent 

£^5>#J£fcfi^iRft(C$i1t"T image by excitation light or fluorescent 

^t't^^yt^^^MXho observation apparatus whose image pick-up is 

T, &^W\zW'M1rZ)tL#>(Djt enabled selectively or in time slices. 

&fc^^%%fc^^£k]klPZ<D Comprising, optical transfer means to transfer 

%fcM^Wtfrh<D%ti^^Vt\^ the light for irradiating for a photographed 

Sit LT^fc^^rfe^i^S^K object and, the endoscope which has built-in 

M^&t £ft]l£LT^5rt!S|i image transfer means to transfer the image 

t , 3^rt$Jtt^£rfT 0 tz$> which the light from this optical transfer means 

(Dm^mmyt^-t^^^ reflected and obtained for the photographed 

Tfc^^^l* £ , f&^H^^rtf o object, usual observation light generating 

tUbtDEhf&yt&^'i' Z&ftMM means which emits the usual illumination light 

;)£5§£^l& t ^ tuf£ii^^^3fe for performing a usual endoscope observation, 

^^^^^^^(Dii^ss^^t^^ fluorescent observation light generating means 

mfZi&ytW>^ft^£^&frb<D which emits the excitation light for performing 

S5^7t^ril^^^itJf£)fe{5^¥- fluorescent observation, introduced light 

^l^^^S^A^^^;!^!* change means to supply selectively the usual 

£ £r^f LTV^<5 0 illumination light from above-mentioned usual 

observation light generating means, and the 
excitation light from above-mentioned 
fluorescent observation light generating means 
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to above-mentioned optical transfer means. 
It has these components. 



[0 0 0 9] 



[0009] 



Furthermore, concerning the fluorescent 

(i, ifjfE{^5iit¥l£^ <£ 9 fe3t observation apparatus of this invention, the light 

^tbfcSufSil^^^^W^ft^ of the wavelength band of the above-mentioned 

i$,(D / Pt£< t h— %$<D$:-§:ffii$l usual illumination light transferred by the 

frbte&Jts RXfntifZ&fc^i^ above-mentioned image transfer means from at 

l&dcfc *9 {Sit £ tbfcfijfSSij^Tt least a partial wavelength band, and the above- 

fr%£^m^tcDX$&±Lti%; mentioned excitation light transferred by the 

Jtft^-t Zti&Siffii&O'Pte < t above-mentioned image transfer means shine 

fc— ^<D&jk^$Lfrht£%>%$: upon the photographed object, and 

wavelength-selection means to make the light 

HtrfE3JA3fe§J of the wavelength band which the generated 

&%.^WL\^&tf %wl^M1& j $M fluorescence has from the partial wavelength 

%t mWfih&Jtb (DtyWkZ-tnftl band at least pass or permeate selectively, 

(Dtftf&x.lcWIMl' while controlling the change of the usual 

TfijfS^ftil^^^t^joftSfiJ above-mentioned observation light in above- 

fS&S31^^¥ : ^:^-^oV^-CS^JfS^ mentioned introduced light change means, and 

fSiH^I&f- J: 9 {SiH^fi/cTfe^r above-mentioned excitation light, control means 

»*iftlc:aifi*fcW:3aa**5 to control making the light transferred by the 

ti^co^YM^ir^YM^WLt, above-mentioned image transfer means in 

BulB&ftili^^St^ ct fliltRW above-mentioned wavelength-selection means 

}ciiii^fc(i3Sii$ti/'c&^:^ : in above-mentioned wavelength-selection 

^W3t£SftT&£ifrl&1~5 — means synchronizing with this change pass or 

o<7)$t i£z£gkb ^tLTi/^c permeate selectively, one image-pick-up means 



whereby an image is recorded in response to 
the fact that the light of the wavelength band 
selectively passed through or passed through 
by the above-mentioned wavelength-selection 



means 



It has these components. 



[0 0 10] 



[0010] 
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[ft R] [Effect] 

#$£Vfl(DWif&izl:t\,&, rfrJ^^ According to the composition of this invention, 
&<D%m<Dmx^Ayt%}&Z-^ the usual observation light or the usual 
IttwJ; } 9m$l£titcm'%Wl^yt excitation light chosen by introduced light 
SfcfiJSMSSte^ fa&WitDjtfc change means by the basis of the control by the 
S^ffcldJ: Vizkii&tis ffi^W control means is transferred by optical transfer 
tcBB|t£tL5 0 MfSil^lt^Tfc means of the endoscope. 
i s HUlSft^fr Id ^ o fcSlt it It is irradiated onto the photographed object. 
*fcfif!rlBSbfi3t^ft^flc^^ The fluorescence which the reflected light to 
fcoT^^Lfc^Tt^^feiS^ which the above-mentioned usual observation 
J&UiJ: 'JSS^tL^o light shone upon the above-mentioned 

photographed object, or above-mentioned 
excitation light generated in the photographed 
object is transferred by image transfer means. 

[0011] [0011] 

$ b\^&$£Vft(DWilifcX\ fufErfrJ Furthermore with the composition of this 

'ffl^&tDWMft&X&^Mtfl^ invention, based on the control of above- 

©tdJ:«9 > B&lBiI^lt^3fc£HU mentioned control means, and wavelength- 

WiifofiZJtb <D$H&z.fflffl\z.WlM selection means, it synchronizes with the 

LT X MfE&feS^Slii X Ofe change control of the above-mentioned usual 

iS^tbfcmjfeii^®^^^^^ observation light and above-mentioned usual 

3tA s iS^W tiii^^ fcfiSiS $ above-mentioned excitation light. 

JVC, ffilEfittl&Wft©^* < The above-mentioned usual observation light 

£ t> — ^^fcft$?^£Wi~5;7t and the above-mentioned usual fluorescence 

£ fefiSuiE^3tO{j>/cC < 1 1> — which were transferred by the above-mentioned 

pPcO&S^lSScSr^^S 3t t &o image transfer means were passed or passed 

T— o©JRte^©ldAl*-^3o through selectively. 

ifiiEifHfe¥©J&s c O Alt 3t £S It becomes the light which has the light of the 

ttTiISII^3fe{d J: Sll^feX. above-mentioned usual illumination light which 

TfB&itfc J:5^:7t^?rft^i" has a partial wavelength band at least, or the 

So wavelength band of above-mentioned 

fluorescent at least one part, and incidents to 

one image-pick-up means. 
Above-mentioned image-pick-up means 
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records the observation image according to a 
usual observation light in response to this 
incident light, and the fluorescent image by 
excitation light. 



[0 0 12] [0012] 



[MM&l] [Embodiment] 

E9£:#fl8 LX#$&$M(D'MM$HZ- With reference to diagrams, the embodiment of 
ol>T, J^T^lft^1~5o HI 1 this invention is demonstrated below. 
ftV^L0fi*359i<Z)!g 1 Diagram 1 or diagram ?? concerns the 1st 

fcfll 11 \^%W%k^W<D embodiment of this invention. 
£frttftWfifc|2> 12 2 fctJibgft Diagram 1 is an entire block diagram of 
%W>M Lit ^(DlE^^ii t fluorescent observation apparatus. 
fBffit 0^5t#ttWiSV N Sr^"t" Diagram 2 is a characteristic view showing the 
#I4EU El3fiRGB:7-</u^ difference of the fluorescent characteristic of 
£ 2£S 11 ,12 O the normal site and diseased site at the time of 
M^&^tftiKEU El4(i@te irradiating excitation light. 
y 4 (D^j^M^h^o Diagram 3 is the permeation characteristic of 

RGB filter, and an explanatory drawing showing 

the wavelength (lambda)1, (lambda)2 

relationship. 
Diagram 4 is a block diagram of a rotating 

filter. 

[0 0 13] [0013] 

ll 1 UtTfcil^igit 1 fi^ For The fluorescent observation apparatus 1 
7t<<^— ^%^P^^M2 t , shown in Diagram 1, the fibre type optical 
w0)rt^S|fe2 f^SSrtlSiSII^ endoscope 2 and the usual light source device 
#£r#1"5»ftfcftffl3ftK£51t for observation 3 which emits a usual 
3 t . i£3fefl^£:ff 0 tz&XDfjfo endoscope observation light to this endoscope 
&ytbte&Wz-ltH e -C d V 2, the fluorescent light source device for 
— ^r^^^ir^^^MM^^M observation 4 used as the excitation light for 
j££ffi4 t , MfEii^Slf^3fe2§ performing fluorescent observation which emits 
3 &Tf1kfc&#RiftU&9. a He-Cd laser light, for example, the introduced 
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4frb<Dyt$:M$l#)\Zfa$M2 light change adapter 5 which supplies 
\zW&*tZ>^AJtty&7LT?zf selectively the light from the above-mentioned 
$ 5 t s iufEftmi 2 <D'&M1r usual light source device for observation 3, and 
Z^M^^ffiZtiZftttrtX the fluorescent light source device for 
^ "7 6 t £:WLTV^5 0 ftJ observation 4 to an endoscope 2, the external 
ffi:^S^3fe2i^B4{i N attachment camera 6 connected with the eye- 
if, ^U^hyi/- if, piece part which the above-mentioned 
u— if^T*t^ < s # endoscope 2 mentions later. 
{3L^^$tL/cCV\ £fc, Eh&yt It has these components. 
<£>^jl:te> 0iJx.fi 3 5 0 nm— In addition, a dye laser, a krypton laser, an 
5 0 0 nmO)ti^t$ii5 excimer laser, etc. are sufficient as the above- 
^%^^.M^>W]^L%t LT mentioned fluorescent light source device for 
<D®LnfrX*%Z<DX*fotH^ Z observation 4. 

t> <DX*fcfo\ It is not especially examined. 

Moreover, as for the wavelength of excitation 
light, 350 nm - 500 nm light is generated, for 
example. 

However, as long as it is excitation light which 
can produce fluorescence, it will not be limited 
to this. 

[0 0 14] [0014] 

^tz, tufS^TtH^i^S 1 tt> Moreover, the above-mentioned fluorescent 
fJlS^#ft^^ 7 6 d*$fH£Lfc observation apparatus 1 arithmetic-processes 
l*lflMfc*>& <D&%%kmi-& C C in the image obtained by CCU (camera control 
U (Ayy^^Fo-^-y unit)7 which processes the image from an 
h) 7 ts Suf£C CU 7 endoscope which the above-mentioned 

tlfzW^Lfc&WfaM&lfeL, i£ external attachment camera 6 recorded, and 
3t«*B<fe4r#S**aift4aa above-mentioned CCU7. 
iliE8 <h £^LT^<5 0 £ blc. It has the fluorescent image processing 
mflE^Tt^^^g 1 It, m^M device 8 vyhich obtains fluorescent observation 
X%ty^7LT¥-?$ image. 

tt^7^ 7 6 £rrfrj^i~5 Furthermore, while the above-mentioned 

HUlSC CU 7 5.1^^:^®^^^ fluorescent observation apparatus 1 controls 
i£H8 <D&Wikfttl$:MSL*In£ the above-mentioned introduced light change 
\Z-ffi&£titz%t\Wl&fi9.b. hu adapter 5 and the external attachment camera 



99/11/16 



14/41 



(C) DERWENT 



JP7-155291-A 



IS^J^^tt9^b^B^tti^?r 6, the control apparatus 9 which can 

^^i"^)^— 9 1 Oirtr^LT superimpose in above-mentioned CCU7 and 

v^5 0 each above-mentioned image output of the 

fluorescent image processing device 8, It has 
monitor 10 which displays the image output 
from the above-mentioned control apparatus 9. 

[0 0 15] [0015] 

ffflEftllit 2 fj\ ^{5iit¥-IS£r The above-mentioned endoscope 2 is extended 

%$tf~Z>'< * —i/jfsf Y7 r 4 from the insertion part 13 which passes through 

s< 1 1 &t/3tS^^S$:Sfi£"t" the light guide 12 which constitutes image guide 

57^ btf-f Kl 2 If Si" 5 fibre 11 and optical transfer means of 

JfASR 13i, 1 4 <7){|iJ constituting image transfer means, and the side 

UfrbMtHLy JeLo^-Y btf4 part of an operating part 14. 
Kl 2 SrJf j-^-^^— And it has the universal cord 15 which passes 

= — Kl 5 ££^TLT^5o ^ through a light guide 12. 

^/<-t/i/3-Kl 5fi x SufS The universal cord 15 is connected to the 

%X%ty$&7CT ¥ ~7 $ 5 icj^c above-mentioned introduced light change 

fufE^-f Kl 2^ adapter 5. 

flBWjfeSrff A<fB 1 3 M'MSii The above-mentioned light guide 12 transfers 

*1"'5cfc 9t^oT^5o lufSrt the illumination light to insertion-part 1 3 end. 

Wk 2 (Dm&U 1 6 tcKfi§ft From the radiation end of image guide fibre 

Tz4 *—*JiS<< K7r^^l 1 11 situated on the eye-piece part 16 of the 

<Z)f±}##S§d>?^ F^^I^^^fufS above-mentioned endoscope 2, an endoscope 

##t"t#^ 7 6 M5i§£;ft>5o image is transferred to the above-mentioned 

external attachment camera 6. 

[0 0 16] [0016] 

m^M^^Mf^%WMM. 3 As for the above-mentioned usual light source 

iii?jf£Ug3te5S£^&i: LTCO^'J device for observation 3, lamp 17 as usual 

ili^rt/yWy^yi 7^S observation light generating means (for 

iroy^l example, xenon) is attached. 

aiiflMRft*^^* 1 8 £^ The usual observation light which this lamp 

Lt\ flE#A)fe^$0l;iT^7 p 17 emits supplies the above-mentioned 

9 5 ltCWti££tlZ> ct^t^ot introduced light change adapter 5 via an optical 

V^6o^««ffi5feaS^fll4f4, system 18. 
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#tR«*»£^&Ht, WISH* 



The fluorescent light source device for 
observation 4, not displayed, as fluorescent 
observation light generating means, for 
example, has a source such as a 
semiconductor solid state laser. 

In addition, fluorescent observation light 
generating means is not limited to the above- 
mentioned source of a solid state laser, and a 
gas laser is sufficient also. 



10 0 17] 

13, lffi1E9ft«£fflftSigK3 

fcfc>*>* fitJlSiiM^^SiJfS 
5<£9(aaE£*iT^<5 0 MIS 

K l 9 S:IS-S:*a±* s &jfKS 

x s nwsmu ki 2 



[0017] 

The above-mentioned introduced light change 
adapter 5 configures the change mirror 20 at 
the intersection of the usual observation light 
which the above-mentioned usual light source 
device for observation 3 emits, and the laser 
light which the above-mentioned fluorescent 
light source device for observation 4 emits, and 
was transferred by the light guide 19. 

That is, the above-mentioned usual 
observation light and the above-mentioned 
laser light is configured so that they cross 
diagonally, and incidence may be carried out 
and it may cross at the position of the change 
mirror 20. 

Rotation actuation of the above-mentioned 
change mirror 20 is carried out by driver 21. 

The above-mentioned light guide 12 by the 
side of an endoscope and the above-mentioned 
light guide 19 by the side of a laser are 
install/removed from the bind optical path. 

By such composition, the usual observation 
light of lamp 17 and the laser light from the 
fluorescent light source for observation 4 are 
switched. 

The endoscope side light guide 12 is 
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supplied. 



[0 0 18] 

fitflBM-W** 7 1 6 (4, sute 
J t-Vjjj K7t^/<1 1 i- 
«fc "9 e^^tLfc^^Tfe^^ 2 8 
L tilt 5 0>0fl £ 

(4* C M D (charge modulation 

mfcn&m* 2 2 1 atjfa-r ^ - 

± $ titz m ft 5 # Sr 
te^>f a-* 2 3 «t N r^nite^ 

>f /l^* 2 2 £|HNIto£-fr3&g5g 

* 2 3 t 

^-2 2(4, |ijfSCCU7{Cj; <0 
i£CD*-f 5 Vf^V ho-72 

ft, ftiiasfrm^i 1 2 2 it, 
ccd (mfbl^im s s I 
T (static incduced transistor) , 

MO S WD&R.'&f *4 ^"T?t> 

«fcv\, 



[0018] 

For the external attachment camera 16, the 
solid-state image sensor 22 as image-pick-up 
means as the high sensitivity which records the 
image transferred with above-mentioned image 
guide fibre 11 via an optical system 28, for 
example, consists of a CMD(charge modulation 
device), the rotating filter 23 which constitutes 
wavelength-selection means that some filters 
which have the different bandwidth of this solid- 
state image sensor 22 and above-mentioned 
image guide fibre 1 1 situated in the optical path 
have been configured, it has motor 23 which 
constitutes wavelength-selection means which 
rotates this rotating filter 22. 

As for the above-mentioned solid-state image 
sensor 22, timing of the reading is controlled by 
the above-mentioned CCU7. 

This reading is also controllable by the 
below-mentioned timing controller 26. 

In addition, either a CCD (electrification [sic] 
coupled device) SIT(static induced transistor), 
or MOS type image-pick-up device is sufficient 
as the above-mentioned solid-state image 
sensor 22. 



[0019] [0019] 

SftlEfUfcttHfe^^ 2 2 tfytWM The output in which the above-mentioned solid- 

&Lfctfci7J{4, SUf5CCU7^ state image sensor 22 carried out the 

#fc£p£tk Z<DCC\J 7 I4il?t photoelectric conversion is supplied to above- 

(75®^MS?rtf 0 =fc o {cftoT mentioned CCU7, and this CCU7 performs the 

v~»5 0 MfciC CU 7 (Dttifilt, usual image processing. 
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0 ERWENT 



StFfSSJtSiWaSSgSrtro® The above-mentioned output of CCU7 is 



QB**DfSlelK 2 411 CCU 



supplied to the image-processing circuit 24 in 
the above-mentioned fluorescent image 
7 X''&bhtzm@L\Z#LX&W- processing device 8. 

^S^rJSLT, ^.^MMM^^: This image-processing circuit 24 arithmetic- 
processes to the image obtained by CCU7, and 
a fluorescent observation image is obtained. 



[0 0 2 0] [0020] 

ffjfECCU 7 <DW&.\&tl b s m The above-mentioned image output of CCU7 

lE@Hfc*!y£lHli& 2 4 (O^itH^M and the fluorescent observation image of the 

H^tfi, wittifflffli&W. 9 cox above-mentioned image-processing circuit 24 

— 4 XEK 2 5 Id J: are superimposed by the superimposition circuit 

9 SH: £ ;rx> SufEt — ^ 1 0 Id 25 of the above-mentioned control apparatus 9, 

tfj7j£;ft/£><J:3^&oTV N '5 0 and it outputs to the above-mentioned monitor 

10. 



[0 0 2 1] 

P — 7 2 6 «r*TLTl^. MIS 
^^^^^^^h a — =7 2 6 

^7p< 7 6<D^E— * 2 4ML 

mz.<Dfi<< ^yytzmrnvx 

5 ^^=i> ho-7 2 6tcJ; 
-2 0 ilsJ^LT^J^l^iX-C, 



[0021] 

On the one hand, the above-mentioned control 
apparatus 9 has the timing controller 26 as 
control means. 

The above-mentioned timing controller 26 is 
controlling driver 21 of the above-mentioned 
introduced light change adapter 5, and motor 
24 of the above-mentioned external attachment 
camera 6. 

That is, this timing controller 26 is controlling 
timing of the change of the illumination light by 
change of the above-mentioned change mirror 
20, and timing of the change of some 
bandwidth filters in the above-mentioned 
rotating filter 23. 

And motor 24 was controlled by the timing 
controller 26 synchronizing with the change 
mirror 20 in an adapter 5. 

The rotating filter 23 actuates. 
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5o 



[0 0 2 2] 

lffifBCCU7<7>iBiMa3J0>*W 

XEK 2 5 O 
98Mfi>( Z^^ts wifi&ftM 

Fo-7 2 7[^<fc <9M£*L<5 
tusEliJ^SlHJSg 2 4 C7DM3I^ 



[0022] 

The timing of the image processing of above- 
mentioned CCU7, the process timing of the 
superimposition circuit 25 controlled by the 
above-mentioned timing controller 26, and the 
process timing of the above-mentioned image- 
processing circuit 24 controlled by the timing 
controller 27 of the above-mentioned 
fluorescent image processing device 8 are 
synchronized. 



[0 0 2 3] 

V\o*0,H'fA1 , A. 2 t 

lisc-e, z.<d x 1 , nro 
j:fc«3fc#) 5 r t x*m% t ]Ef 

fcKBW'* 5. AUK 
1 , X 2 (CPlbT, Hogifc 



[0023] 

Here, Diagram 2 shows the fluorescent 
characteristic when irradiating excitation-light 
(lambda)O. 

For example, by the normal site, the strength 
of the fluorescence of the tissue obtained by 
442 mm excitation light is strong. 

Compared with the normal case, it is weak at 
the region of a diseased part for short 
wavelengths. 

In other words, for (lambda)"!, (Iambda)2 
and the normal case, since the ratio of the 
fluorescence intensity differs by the disease, 
disease and benign are distinguishable by 
measuring this (lambda) - !, (Iambda)2 ratio. 

In addition, the wavelength which carries out 
a sampling may not be restricted to (lambda)1 , 
(lambda)2, and there may be more than three. 



[0 0 2 4] [0024] 

H4(wfi x wl^M^y -( 2 The example of composition of the above- 
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3 <Dffif$,ffl %7F.1r 0 H 4 ( a ) mentioned rotating filter 23 is shown in Diagram 
l$m&*y-tt<D®&Wi&m 4. 

^22 &m\<^tzm&<D\B}m7 j Diagram 4 (a) is the rotating filter 23 at the 

^9 2 3 ~Qh >9 , t> y—fal&M time of using the solid-state image sensor 22 of 

^£#5fc&(^&-fe7fc£riili® £ a single-plate colour system. 

t57-f/v^ 3 1 £ > ^ffccoffi in order to obtain a colour endoscope image, 

fi£ (X 1 , X 2 ) co^TfeSrjl it consists of filter 31 which passes white light, 

■f 7 4*9 3 2, 3 3 <t 9 &<5„ and filters 32 and 33 which pass through the 

iiu!E7V/U* 3 lHt % fcfc band ((lambda)1, (lambda)2 ) specific 

^l^7L^MV^•CV^5^^t"Ct>^ fluorescence. 

V \ In addition, as for the above-mentioned filter 

31 , it is suitable to be simply a hole opening. 

[0 0 2 5] [0025] 

~£.tz, Sf)IE#^co^^li> #Jx. Moreover, the above-mentioned specific band 

fi\ X 1 = 4 8 0 ~ 5 2 0 n can be made into (lambda)1 =480 - 520 nm, 

m, X 2 = 6 3 0 n m~ k "fS (lambda)2 =630 nm -, for example, 

r. k d*T*# - ©Sift A. 1 , This wavelength (lambda)1 , (lambda)2, since 

X 2 it, sEftMtiLkftoyEMtiLk it is set to to distinguish between a normal site 

£fe£S | J"t"-5fc#>lcix£Lfc , bco and the disease site, it can be set up arbitrarily. 

&<£>T\ ttzMAZj&fcX*% 6 0 L However since it is identified by taking the 

^L, JWTco J; o {dM^^r^o difference as follows, it is desirable to choose 

Ti&SiJLTV^<DT\ foZUfe (lambda)1, (lambda) 2 wavelength so that a 

coM^4/5 s #bti/-5&5 1 1 , certain amount of difference quantity is 

X 2 &m&^ k isa* obtained. 

[0 0 2 6] [0026] 

fnk 12 3 (d7Fi~#!l~C(i, i&HrA In addition, in the example shown in Diagram 3, 

1 , ^2 1^, ^MtLB7^/v wavelength (lambda)1, (lambda) 2 is 

9 k R 7 4 yu* #i|6fc>to* respectively set as the bandwidth of B filter and 

<oXWL%ZfrX\^tK ^<V£X R filter. 

?\-<D$&AEft-X* h & v \, ^£;*7 7 However, it may be outside the setup of those 

-#3S0>H<Wtfc*-?-«:, other than this. ??? 

4 9~7 4 A* 9 t^W^M fulfill $ Since, as for the solid-state image sensor of a 
HTI^cq-C, H^tf^ft-S^ single-plate colour system, the mosaic filter is 
$M<D7 4 >v$ & configured on the image-pick-up surface, it may 
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lift, ^^7^/1/^(0 3*) 



be set as the wavelength range which the filter 
of a bandwidth with which some differ overlaps. 

In this case, since a signal is obtained from 
the pixel of the two filter which has a sensitivity 
in the wavelength range which overlaps among 
mosaic filters, it can also be set up so that the 
sensitivity of a slight fluorescent image may be 
increased. 



[0 0 2 7] 

CCU7fcl«fcS@#flMfe* : ?-2 

8&lE«&®fc^fi 2 4 Ki*5V^ 
A 1 (D"? 4/\>9 3 2d:, 1 
2 <oy 4 /v? 3 3 irtriiiiLfc 

ti&#mto£M 2 4ii s(riB» 

Strfs^. — — < yaK-XEK 2 

^-/|SK2 5l:J;ot, Stf 
IB C C U 7 Id =fc u $ ftfcii 

1 OlC^T't'So 



[0027] 

Since the synchronization with the timing of the 
reading of the solid-state image sensor 22 and 
the timing of the signal processing by the 
above-mentioned CCU7 is used, the above- 
mentioned observation image apparatus 24 can 
receive only the fluorescent image obtained by 
wavelength (lambda)1 , (lambda)2 bandwidth. 
And, in the above-mentioned observation 
image apparatus 24 for the above-mentioned 
identification. A / D conversion of each obtained 
signal is carried out from the image which 
passed through the (lambda)1 filter 32 and 
the (lambda)2 filter 33. 

It sorts by the multiplexer not illustrated, and 
is stored in each of two memories not 
illustrated. A difference is taken in the 
calculation circuit not illustrated. 
The above-mentioned observation image 
apparatus 24 distinguishes whether it is a 
disease part on the basis of a difference 
quantity calculated in the above-mentioned 
calculation circuit. 

It carries out changing in the case of a 
disease part (for example, colour) etc., and 
outputs to the above-mentioned 
superimposition circuit 25. 
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By this superimposition circuit 25, a 
fluorescent image is superimposed on the usual 
image processed by the above-mentioned 
CCU7, and it can display on monitor 10. 



10 0 2 8] [0028] 

— HI 3 (b) {c^-TIhI^7 On the one hand, the rotating filter 23 shown in 

-Y^* 2 3fi, &m<nmfcW& Diagram 3 (b) is a filter corresponding to the 

^F- 2 2 Id^fJ^ Lfc 7 j >v$ f monochrome solid-state image sensor 22. 

fe5 0 *f"&*3*>> w<£>#i|Tte, That is, in this example, it is the composition 

MIBIslte^ << frZ 2 3 {cIBfi L- which carries out a colour image pick-up, in the 

tcR, G, By J /\*-& h <D%8.fy combination with R g, B filters configured in the 

-o-t?-frT\ liy— Wijg.-f5Ml& above-mentioned rotating filter 23. 

t4otV^o m?MUy -Y >v filters 32 and 33 with which the above- 

^2 3(t WL-fk X 1 , i 2 C mentioned rotating filter 23 passes through 

^$rlit5 7>f;v^ 3 2, wavelength (lambda)1, (lambda)2 band, and 

33^ R, G, B (D^my each band filter of R, G, and B are respectively 

4)^5 tfi^ti^ftMW.ZhX configured. 
W5 0 



[0 0 2 9] [0029] 

HI 4 ( b ) CDtsl&ky 4 2 3 Since a monochrome solid-state image sensor 

^rffiWc^-g-fi, SfWHtlf^ is used when the rotating filter 23 in diagram 4 

{cSHWbtO^rffiV^TV^W (b) is used, the improvement in an image 

X\ ^^^<£>IIIffcfiiHil^i : -£r,ffl resolution is expectable from the composition 

v^fdififcJ: *)MiM.&<nfi\±tfM using the solid-state image sensor having a 

#"C# -5 0 single-plate. 

[0 0 3 0] [0030] 

SufS^^f^ioV^T, ~£.~f5 l 4 ^ In above-mentioned composition, the rotating 

y^ny 6lci^ filter 23 in the external attachment camera 6 

ft-tttfjj ^76 ft<D®my 4 /V rotates by 60Hz by the timing controller 26 first. 

^23^60Hz "C'[I]^$tl, Synchronizing with this, the change mirror 20 

Z.titm$lLXT¥7°? 5fo<D in adapter 5 is also actuated. 

y — 2 0 hMWiZti The light-guide of white light is carried out to LG 

<5„ l/4Xi/60sec© of the endoscope from the usual light source 
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F*k ii^«M3tai^lt3A^ device for observation 3 during 1/4*1/60sec, 

&&ytffiJftfflM<0 L G(d^3fe$ and the usual endoscope image observation is 

Stt©rtft0MMR*W*fTfr performed. 

ft<5 0 ^Lt, S^3/4X And, mirror 20 is switched during the 

l/60sec <Df*\lt, $ "7— 3/4*1/60sec remaining. 
2 OiS^Olft^Lfeix, ^ft«f£fl! The light-guide of the laser light (excitation 

3feSEK*4 If ft (M light) is carried out to the light guide 12 of an 

%) frfcffiMnyj htf<4 Kl endoscope from the fluorescent light source 

2(vi2lft£tl5o w©ibfiftjd5 device for observation 4. 

feflc^fla*tStl, These excitation light is irradiated to the 

5 0 lO^li, 1 , A organism, and fluorescence occurs. 

2 ©JtejSS-tih/^jft/fl) 7 /i^ 3 As for this fluorescence, wavelength (lambda)1 , 

2, 3 3&ELT* Hftttfc* (lambda)2 light passes through each filter 32 

f2 2l:A*S^ £#iHfe# and 33. 

#kti5 0 fififECCU 7"Cf^ It is input into a solid-state image sensor 22, 

il^Hm £ ^ft®^ £: t^£tJ£ L and a fluorescent image is obtained. 

tc&fc&it^r&^ti^tif&MZ In above-mentioned CCU7, after respectively 

tltcW^, ii?£iIH&fi processing each video signal corresponding to 

1 0 ±i^^7^^tis i&jft a usual image and a usual fluorescent image, 

H&f±£ ^(-®^^SlH]5g 2 4 the usual image is displayed on monitor 10 as it 

\z.xm®L*7-itZtiX*=-* is. 

1 0 ±(c^tj^^ ti<5 0 "i~ The fluorescent image is further formed into a 

7s— <i y*°-X2 5 lei 9 pseudo colour in the image-processing circuit 

afllfWfefcSftlHfet 3S«M*$ 24, and is displayed on monitor 10. 
tlX^=- 9 1 0K:^7F£tL'5 o That is, superimposition 25 was overlapped 

by a usual image and a usual fluorescent 
image, and it displays on monitor 10. 

[0 0 3 1 ] [0031] 

r*k ^%M\%\V^%<D^\z.^c^< In addition, compared with the usual image, 

X'$&%%XfoZ>tz#), fulE^A' since it is slight, above-mentioned filter 

?2 1 , X 2 roHPSili^: (lambda)1, (lambda)2 the opening area is 

# < Ltfc5o enlarged for the fluorescent image. 

[0 0 3 2] [0032] 

^MMfflXit, $£&<Di><Db£ In this embodiment, it differs from a 
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#•9, <D conventional configuration. 

Mtl^LT, *p<7^£D^ in case of the change with fluorescent 

■o*jttas^FS"Cfc V , rtfttt observation and a fluorescent usual 

Hftti^3fe®^tOW^S:¥W observation, the insertion or removal of 

i<f^t§5wi:^X'#5 0 apparatuses, such as a camera, is 

unnecessary, and both endoscope image and 
fluorescent image can be obtained easily 
without time wasted. 

I0 0 3 3J [0033] 

^7t, ^MM&Wfe, — oc£># Moreover, in this embodiment, since a usual 

lfe¥I&T?3i^®te££3teiIHfe;&s image and a usual fluorescent image can be 

MS-CcF -5fc#\ "oeofflH^^ processed with one image-pick-up means, 

^^rffi v^ct>£> «fc 9 ^J5££r$S^- composition is simply possible compared with 

M"Cc? So using two image-pick-up means. 

[0 0 3 4] [0034] 

>£^lls0ijfi % 1*1*1^ £:L Moreover, the usual fibre type optical 

Tti, M1$<D7 7 4 '^ft&fa endoscope can be used for this embodiment as 

W$L%m^Z>Z. <b^T'#, JLo an endoscope. 

3>A3fe#J&;i7^*£4H£-J- And only by situating an introduced light 

5/cfj"t\ 6-feB8i^3te&SH~£ change adapter, if the usual light source device 

»#©3teSKi£lli0r£R*asW and the specified wavelength which emit a 

fcftfttfiiffrtf) u~1f ftSK,!: & white illumination light is obtained, a change of 

fflv^T*S©Mti s Sfilc-C a light source can be easily performed using a 

#-5 0 usual laser light source. 

[0 0 3 5] [0035] 

CICDJ; 9 fc, /fc^6tI0!jfi % figjfe Thus, this embodiment can conquer the 

<Oft&&i'X 1 rJ*b<0'K&/elLi* problem of lacking compatibility with the 

t#ibti&< &<5 b\>^ 9,^^r^flS conventional endoscope system, and it is 

hWifrb h^ftlX'fo advantageous also from the cost standpoint. 



[0 0 3 6] [0036] 

£ ^^JS^iJT'li, il/=rr<D Furthermore, in this embodiment, it is the eye- 
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fa&Mcoig%&%ttz s — oroffiMfe piece part of the ?pass-place? endoscope, one 

7 4 s^P ^gkRXfMW)^ image-pick-up means, the external camera 

SSriiEfi Lfcftftfi > 5 d s #JK which has configured filter means and actuation 

T?#5J:5Ki&oTio!9* CIO means which can be inserted or removed. 

£Mtfft# * 7 X\ V$ftP\\z.Hkyt With an external camera, a fluorescent image 

{fe&tfti^^£:ft&"C# <5 0 and a fluorescent usual image can be recorded 



Ikfc, 2 ^Jfe^Jfcoi^Tfftf^ Next, a second embodiment is demonstrated. 

i~<5 0 ^W^2^S£^Jfi, %\ This second embodiment has the same 

b%$L\iWl— "Cfc V \ % composition as the 1st embodiment. 

OflUBriSSftoTV^o Z(Dfc The effect differs. 

Mli^W&~tZ> b&ltZ-^ jUft For this reason, while omitting a diagram, it 

5f^ffl(wOV^TO^UiWi"5o demonstrates only the different effects. 

[0 0 3 8] [0038] 

ii^WrtftttHfliSrWS^Ffv: When obtaining a usual endoscope image, the 

f±> SfjIS^^f 5 h above-mentioned rotating filter 23 configures 

7 2 6 (75$iJ^I^ct 0 . BfrfSlHlfe filter 31 which passes white light shown in 

7 -r ^ ^ 2 3 N [El 4 ( a ) Diagram 4 (a), in the optical path of a solid-state 

T^'tB^^t^MM^'t^y -Y ^ image sensor 22 by the control of the above- 

* 3 1 fcSfMfH&St^ 2 2 (D% mentioned timing controller 26. 

S§±tc:iEiEi~<5o l*]B#i£> Simultaneously, the change mirror 20 in an 

^^5 1^1(7)^^^5^—2 0^ adapter 5 is controlled. 

MLT, ififttt&fflftSSSK White light is guided by light guide 12 of an 

3 frh &&$t%:fa%l§si<D7 4 h endoscope from the usual light source device 

MK12 \zMyttt> J: 5 for observation 3. 



Lt, Itft&^SLf^f'SB^ And, when observing a fluorescent image, while 

ft, 3 £[H]fe£ rotating the rotating filter 23, the change mirror 

2 0 20 is controlled. 

SrfMflPLT, 1f)te£r9<f h The light-guide of the laser light is carried out to 

#V Kl 3{^2^3tb % ^jfrfe^ light guide 13, and a fluorescent image is 



to a time division. 



[0 0 3 7] 



[0037] 



[0 0 3 9] 



[0039] 
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observed. 



[004 0] [0040] 

^MMMXit, M%<Dfa&^.W In this embodiment, it can consider as the 

^irS^tt^rJ^fc-itfc^f't*^ external camera compatible with a usual 

7 bS'&Z.bft'^ffi.bte&o endoscope image. 



[00 4 1] 

m 5 RUM 6 3 H 



[0 0 4 2] 

*»3HJ6^ji4, %immm<D 

6Kl**«*^Wyf (SW) 
3 4£i£ttTfc5 0 *H 

i6««:, is i mnmnffitzmfe 

2 3 A^ftTfeSo ^<£> 
0te7>f^^2 3l4 Utiles 
/^ 3 2, 3 3 iOWP^** 

7>f /U* A 1 , A 2 &I£fiL 
tv^ 0 $ *H«jT'f4, 

22M^ -^-r K 

XhZ> 0 

(ISufEMIElHj^^^/i-^ 2 3 A 
*EMl&tE.\zte&L,X^tt— 
9 24 Z&mZitZXT-itt 



[0041] 

Fig. 5 and 6 concerns the 3rd embodiment of 
this invention. 

Diagram 5 is an entire block diagram of 
fluorescent observation apparatus. Diagram 6 
is a block diagram of a rotating filter. 

[0042] 

In addition to the composition of the 1st 
embodiment, this 3rd embodiment has provided 
the fluorescent observation switch (SW) 34 on 
external camera 6. 

Moreover, in this embodiment, in place of the 
above-mentioned rotating filter 23 of the 1st 
embodiment, rotating filter 23A is provided. 

This rotating filter 23 has an opening larger 
than the above-mentioned filters 32 and 33. 

Filter (lambda)1, (lambda) 2 occupying 
roughly half is configured. 

Furthermore, in this embodiment, 
installation/removal means of a solid-state 
image sensor 22 and image guide fibre 1 1 not 
illustrated to install/remove in the optical path is 
provided above-mentioned rotating filter 23A. 

This installation/removal means constitutes 
wavelength-selection means. 

For example, it can be comprised of the 
motor and the stage which makes motor 24 
which has bonded rotatably above-mentioned 
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^-^i^e>Mt^5„ ^<D rotating filter 23A move. 
Jffl&^-ISfi^ iuf2^3feM^^^T This installation/removal means performs the 
y*f- 3 4 (D$}%kz_icjfc£X^ m above-mentioned installation/removal by the 
12 C C U 7 ti* b <D]fe7jk\z £<QWi above-mentioned indication from CCU7 
fEJf Ift^rfT 5 <£ 9 (ci&o X V depending on a change of the above- 
So mentioned fluorescent observation switch 34. 

[0 04 3] [0043] 

W> 1 MM&l t Wtf£<Dffl In addition, for the same composition and the 

^cS-I/f^ffl^ov^Tfi, same effect as the 1st embodiment, the same 

-^£{ x tLTfft^£r i 8 > B§"t~-5 0 code is attached and description is omitted. 



[0 0 4 4] 

6 K^U^y ^/^23 
HJlE^cSS± tiff A £ tUUte $ * 

2 Wi^ti} Lf$rl^A< ft 5 J: 
5 ^Mf£ C C U 7 tc J: o TfSlffl 



[0044] 

During ON states, the above-mentioned 
fluorescent observation switch 34 will be in 
fluorescent observation state. 

At the time of this fluorescent observation, 
while rotating filter 23A shown in Diagram 6 is 
inserted on the above-mentioned optical path 
and rotates, it controls by the above-mentioned 
CCU7 so that the reading time of the above- 
mentioned solid-state image sensor 22 
becomes long. 



[0 0 4 5] 

m^igytMm* v ^ 3 4 7)5 o 
ff ktezztx\ mnmmw; 

mmLx^^ma, 1/60& 



[0045] 

By the above-mentioned fluorescent 
observation switch 34 being set to OFF, it 
becomes a usual observation state. 

When observing a usual endoscope image, 
the signal of a solid-state image sensor 22 is 
read out every 1 / 60 seconds. 

On the one hand, at the time of the above- 
mentioned fluorescent observation, a slight 
fluorescent image can also be obtained with a 
sufficient sensitivity by reading out the signal, 
for example, every second. 
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[0 04 6] 

iiiilB^-f y^3 4£ON 

7 y -X^tLT^-^ 1 0 
# O N <D F B 1(C# b titcUkftm* 

wmy v -*wmzx-s< — r 



[0046] 

Moreover, if the above-mentioned switch 34 is 
turned on, the last usual endoscope image will 
be frozen and monitor 10 will display it. 

Later, the fluorescent image obtained during 
ON of the above-mentioned switch 34 
superimposes with the above-mentioned frozen 
image, and is displayed by monitor 10. 



[0 0 4 7] 

%tz, *mmmxit, mm&<D 
mmmtmmx\ mn&wt 

5o 



[0047] 

In this embodiment, a fluorescent image and a 
fluorescent usual image can be recorded 
selectively. 

Moreover, in this embodiment, by combining 
the solid-state image sensor of high sensitivity, 
and variable electronic-shutter speed, imaging 
the fluorescent image with higher sensitivity is 
realizable. 

Other composition and effects are the same 
as that of the 1st embodiment, and description 
is omitted. 



[0 0 4 8] [0048] 

H 7 ( a ) l$*%W<Dm 4 MM Diagram 7 (a) is an entire block diagram of the 
5 ^7fcfS^^fl<75±#6*) fluorescent observation apparatus based on the 

4th embodiment of this invention. 

Moreover, Diagram 7 (b) is a block diagram 
showing the principal part of the fluorescent 
observation apparatus based on the 
modification of the 4th embodiment. 



fill 4 mmm <d mm & it 
xhz 0 



[0 0 4 9] [0049] 

*MMMfc, miMMMtmte This embodiment is different from the 1st 
•9 JtW.* 1 ® K) &;15t»/})c#S& embodiment, and the set-up which switches the 
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otv^o irttiDh. ^lHJS light source differs. 

#lT*te, -KI^^L 51 ^— 2 0<Dm That is, in the 1st embodiment, the light 

W) in J: !93fe^£:#J!9#l;iTV N source is switched by the driving of the change 

60 rtit^LT, #^1600 mirror 20. 

tt, Sj^Tt £ ilStMllft i: £^ While, in this embodiment, by ON/OFF of the 

ix J Pix5!3ti"53taRW0N/ / 0 light source which respectively emits light in 

FF ~f&\zftti&l,tcm—(D excitation light and a usual observation light, 

ftfc&^Wtk\z£Q%M<D%}& and by splitting the identical optical transfer 

x.^^LTi/^5o means, the change of a light source is made 

possible. 

[0 0 5 0] [0050] 

E] 7 ( a ) ^^"t"^3tffi^ScB The fluorescent observation apparatus 50 

5Ofi,»llljfc0J©CCU7, shown in Diagram 7 (a) has CCU45 having 

f*IMg!8SOiai function of CCU7 of the 1st embodiment, the 

l9Wiflb&ff-8:^ofcC CU fluorescent image processing device 8, and the 

4 5 §r^T L T V ^ 5 0 control apparatus 9. 

[0 0 5 1 ] [0051] 

Stfffi^TfeM^^M 5 Oft, ^1 The above-mentioned fluorescent observation 

MM&W^Aftty&X-T V 7* ? apparatus 50 is replaced with the introduced 

5 f£ft;iT, ^A%ty$kX-T ¥ light change adapter 5 of the 1st embodiment. 
79 4 6£^rLTV^5 0 It has the introduced light change adapter 46. 
\%ty%k%.T 9zf 9 4 6(4, itu This introduced light change adapter 46 is 
lE^— /n— if/vn— K 1 5 t , situated between the above-mentioned 
wi^&ft$&&HiftM4lkTfijk1$ universal cord 15, and the above-mentioned 
W^ffi%M?> fc^Wl^KStt fluorescent light source for observation 4 and 
5 G mt^MXit^^x^T 97 9 the usual light source for observation 3. 

4 6 (4, 7 4 YjJ'i Vr—lffr For The above-mentioned introduced light 

1 9 A^r^LTSijfS^3t^^ffl change adapter 46, via light-guide cable 19A, 

%M (EW-ftx ls—lF%Mk the above-mentioned fluorescent light source 

IS1~) 4t, iztzy^ y-jjs( K for observation 4, (in the drawing(s) it is 

^r—zfj^A 7 Sr^LTtufSii^ described as a laser light source ), moreover 

WMRftM Cia^^fi, the light-guide cable 47 is minded, it connects 

WMft%Wk t IE"t") 3 i: \z.W$i with the above-mentioned usual light source for 

&tl5 0 observation 3 (in the drawing(s) it is described 
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as the light source for an endoscope 
observation) 

[0 0 5 2] [0052] 

% 1 %W6\ t Wi^<om About the same composition in addition to this 

J^fttfflMBtwOV>Tfi, m£ft and the same effect in addition to this, in 

TrSrtt LTlftPjl 4r^Pl&"t"5 £ * relation to the 1st embodiment, the same code 

^#5,&{zttV^T<Z>3M&$j is attached and description is omitted, and only 

"t" 5 o different items are described. 

[0 0 5 3] [0053] 

fufi^A^^^^T^:/^ 4 6 The above-mentioned introduced light change 

ft, Bj&ytX'hZls—ifytbM adapter 46 has the light guide 48 which the 

%®Mit t £^tb*?:*tiJgAi"5 light-source edge part branched in two, in order 

tiiibs 3tSffliB<FIS* s — ofc$}H£ to respectively introduce the laser light which is 

£ ftfc 7 ^ K4 8^1* excitation light, and the usual observation light. 

U , -ttL-Ptt»3feS:rttt<(MII Each light is introduced into the above- 

(DmtZysf YiS-i Kl 2 (C^A mentioned light guide 12 on the endoscope 

"f Set 9 l:^ott^o side. 

[0 0 5 4] [0054] 

]!uffiCCU4 Sli, fiufS^-— ^ Above-mentioned CCU45 is controlling 

2 40^^*1^ ZtHzWlM ON/OFF of light sources 3 and 4 with the 

LT3t^ 3 , 4 ©ON/ OFF control of the above-mentioned motor 24 

^TrfrJ^ LTV^o "tfefrh, C synchronizing with this. 

CU 4 5 Itmft^&b LTOi That is, CCU45 also has function as control 

Hbt^Ti"5o means. 

[0 0 5 5] [0055] 

fulE^jjfefc: joV^T, oi^ffi^B# In above-mentioned composition, only the usual 

KittfiflMR$fll3te8K 3 <D<^£r O light source for observation 3 is turned on at the 

NU ^ftlt^Btfciti, !&3fet& time of a usual observation. 

^^B3t2E4<7)^S:ONfci-5 0 At the time of fluorescent observation, only 

huiBT^:/^ 4 6 btt the fluorescent light source for observation 4 is 

tcyj blf^ K4 8©ZoO^ turned ON. 

i^S8^b-?:ti-?:tLS!jS5tfe5V N Excitation light or a usual observation light is 
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x rt#t$|{B!l respectively guided from the two branch ends of 

<D7 4 htfJ \*1 2\ZLtiV$fr&\ the light guide 48 provided in the above- 

■C#3tea s 3£A£*i5o &&<Oi3 mentioned adapter 46. 

'^rtBMtyti, W, 1 MM&l t mffi Each light is introduced into the light guide 12 

Cl1#j}Scl?# 5 Q fc5V^3\ 7s— on the endoscope side by the time division. 

>f >*2tf— XIsJB&tdft The signal processing of each image etc. can 

^"fir^-i y^-Y — SrKtt* #J be carried out like in the 1st embodiment. 

^rXL^^Sri"^ <fc o l£ LttS Or, in place of superimposition circuit, a video 

V \ switcher is provided. 

It may be used to change the display. 

[0 0 5 6] [0056] 

#MM$\X*lt^ il^H^bfc^it In this embodiment, the change with a usual 

%^M%b(0^]^7LVi%M^i\^ observation light and fluorescent observation 

tTo T*5 5 , «#W&1J0*;L© light is performed electrically. 

t#$c<5rit$eLT, ^RO/hS'fL Compared with the composition of a 

!9 J? < % . mechanical change, it is easy to attain a size- 

MjlzM^LXi* Z> 0 reduction of the apparatus, and a high-speed 

change can be made possible easily. 

[0 0 5 7] [0057] 

iZlt^ ^^Mffillis P^^MRXI Moreover, in this embodiment concerning an 

%WM.W\^^ S X%$:$L(D i>(D& endoscope and a light source device, an 

tffEffi *i$£X*foZ> 0 established thing can be reused for a new 

purpose. 

[0 0 5 8] [0058] 

^(bi&iDlfcj&RTfjfeffilft&lt^ Other composition and effects are the same as 

% 1 MM$\kWlffiX\ t£^£:ii N that of the 1st embodiment, and description is 

B&-t5o omitted. 

[0 0 5 9] [0059] 

El 7 ( b ) ic^irfU 4 MM&l<D The modification of the 4th embodiment shown 

Wi%^T¥~7$ 4 6{Z in Diagram 7 (b) is replaced with the above- 

ftx.t\ ^^o^y^57- mentioned adapter 46. 

5 2 £ > ^7-5 3 i ri s i£fl£ It has adapter 51 by which the dichroic mirror 
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i^fcT^'7'^5 1lr : #tTV^ 52 and mirror 53 have been configured. 

5o ^-(F>T#y°$ 5 1 12, lufE This adapter 51, on the optical axis of above- 

7<4 Kl 2 i7-f h^f^f mentioned light guide 12 and the light-guide 

K TVu 42t £;£^7C$A-h cable 42, a dichroic mirror 52 is situated on the 

(d, ^^n/f y^?7-52 angle of 45 degrees. 

£• 4 5 JS<£>^fl:"CIEil LTV^ Furthermore the above-mentioned adapter 

5 0 £ btwiufST^T'^ 5 1 {i, 51 has mirror 53 configured so that the laser 

tiifiLy^ h #-f Yfr—'Jfr 1 9 light by which a radiation is carried out may be 

A^bffift^tbS V— tf^t^, reflected in the above-mentioned optical axis 

^^n/f 5/^*7-5 2{Cfp] and the above-mentioned orthogonal direction 

ftTfltrIE}tte£tt£-**3:frjRjK: toward a dichroic mirror 52 from above- 

6 It £ ti 5 J: 9 IwIES £ ftfc $ mentioned light-guide cable 1 9A. 

7 — 5 3 SrWLTV^o Z<D? While this dichroic mirror 52 reflects a laser 
4 9*4 y9 %v~ 5 2I1 u light, a usual observation light will be passed 
— f%\-tKm-Z>-Ji. iiSM through. 

^7tteSi®1"-5 r. i {i/«c5o & Therefore, each light can be introduced into 

o T , 1 ^<D F*9H££{ffi| y4 hff one endoscope side light guide 1 2. 
-f K 1 2 t^iT^ft^TC^A 

[0 0 6 0] [0060] 

: £<Di&<DMi$,RTfftRi?j)%:it, Other composition and effects are the same as 

%4mMMkm&X\ ttWSr* that of the 4th embodiment, and description is 

B&'^'So omitted. 

[0 0 6 1] [0061] 

B8fi2MS9!0ft5&j|ft0i|lCffi Diagram 8 is an entire block diagram of the 

S^TfclS^SsfK^^^^&^fifc fluorescent observation apparatus based on the 

G3"C&<5 0 5th embodiment of this invention. 

[00 6 2] [0062] 

^MMm^W. 4 MMM t 5 The end that this embodiment differs from the 

M&M'&T??'? A 6£|&# N 4th embodiment, except for The above- 

W®n\<D74 KtfS~K mentioned adapter 46, the light guide by the 

izfti&Ltzffij&b ^ot^5 3. side of an endoscope is the forked composition. 

£K:fc-5 0 ^ tt^ ^^SS0iJ"C And, in place of the above-mentioned light 
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fi, ffJf53fc$I 3 , 4 (£ftx.t\ sources 3 and 4 in this embodiment, it has the 
is—*fytW 4 3 t ME 7 >"7° 1 light source device 44 which built into laser light 
7 t ^fhMLtz^tWMM. 4 4$: source 43 and the above-mentioned lamp 17. 



[0 0 6 3J 

LTV^ 0 :©7^ K4 

v^^o znyj h#>r K4 i (D 

fu!Eft«tt4 4 

(Dmm^^-yi 7 t u-if^Jg 
4 3 btiG&Lltlt&ZtiZti 
A&rL, &A«£ftm#t« 



[0063] 

endoscope 42 shown in Diagram 8 has the light 
guide 41 with which optical transfer means and 
introduced light choice means were united. 

In the connector of the universal cord 15, the 
edge part branches this light guide 41 into two. 
Each branch end of this light guide 41 is 
connected to the above-mentioned light source 
device 44. 

Incidence of the light which the above- 
mentioned lamp 17 and the above-mentioned 
laser light source 43 of the above-mentioned 
light source device 44 emitted is respectively 
earned out. 

The radiation of each incident light is carried 
out from one radiation end situated on the end 
of an endoscope. 



[0 0 6 4] 

M!E7>:/1 7 t f— f#SE4 
3 tit, ftj|5CCU4 5 lei V) 
ON/OF F^fWWSttS«k 0 

tufas? 4 mmm t mmx*hz a 



[0064] 

For above-mentioned lamp 17 and the above- 
mentioned laser light source 43, oN/OFF is 
controlled by the above-mentioned CCU45. 

The image-pick-up process etc. is the same 
as that of the 4th above-mentioned 
embodiment. 



[0 0 6 5] 

9 7W^Sl:T#5« 



[0065] 

'ite Unlike the 4th embodiment, this embodiment 
can make the adapter unnecessary. 



[0 0 6 6] 



[0066] 
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[EFFECT OF THE INVENTION] 

According to the fluorescent observation 
apparatus of this invention, insertion or removal 
of apparatuses, such as a camera, is made 
unnecessary. 

Time is saved, and both endoscope images 
and fluorescent images can be obtained easily. 

The above-mentioned effect is expectable. 



[Blifi0>flf¥&R9n 



[BRIEF EXPLANATION OF DRAWINGS] 



[mi] [FIGURE 1] 

Bai&^LHttftlXttfflllcffi diagram 1 or a diagram concerns the 1st 

<0s m 1 \*1&3tmmmWO£ft embodiment. 

#J&^ESc[Uo Diagram 1 is an entire block diagram of 

fluorescent observation apparatus. 

[12] [FIGURE 2] 

m 2 \ZlEft%Mt t t <r> Diagram 2 is a characteristic view showing the 

^Tt^ttOiSv^^-t-^ttlUo difference of the fluorescent characteristic of a 

normal site and a disease site. 

[0 3] [FIGURE 3] 

El3i*7j/l'*<DMTlk ! $te.b$. Diagram 3 shows the wavelength (lambda)1, 

1 , X 2 ©gSr&Sr^-fUi (lambda)2 and permeation characteristic of a 

B ^l2lo filter relationship, and an explanatory drawing. 

[14] [FIGURE 4] 

m 4 lt\slU7 j <Dmi$m a Diagram 4 is a block diagram of a rotating filter. 

[15] [FIGURE 5] 

m 5 RVm 6 tifH 3 %MW\Z.& Fig. 5 and 6 concerns the 3rd embodiment. 

9, H 5 lZ-$kltWL&'£W:<D±fo Diagram 5 is an entire block diagram of 
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fluorescent observation apparatus. 



[06] 

11 6 filiUE? -f /V* Willie 



[FIGURE 6] 

Diagram 6 is a block diagram of a rotating filter. 



[0 7] [FIGURE 7] 

17 ( a ) lif£ 4 5 Diagram 7 (a) is an entire block diagram of the 

ik (O te^Jfc fluorescent observation apparatus based on the 

Hk 117 (b) 4th embodiment. Diagram 7 (b) is a block 

^M^K%^>1k%W^W.<om diagram showing the principal part of the 

pG^rTFi^J&Ulo fluorescent observation apparatus based on the 

modification of the 4th embodiment. 



[0 8] 

11 8 itm 5 nwwm s ««i 



[FIGURE 8] 

Diagram 8 is an entire block diagram of the 
fluorescent observation apparatus based on the 
5th embodiment. 



i -i&ftm.mmw 

2-l*J«8 

1 1 •• -r^-v^y k 

1 2 •••7-1' h#-f K 

2 O-"S0jfc;t$ 9 — 
2 1- K9-f'< 

2 3"-|sHE7-fvV* 
2 4-^ 
7-CCU 

9— iw»is« 

2 6-*>f 



[EXPLANATION OF DRAWING] 

I. .. fluorescence observation apparatus 
2... endoscope 

II. .. image guide 
12... light guide 

3... Usual light source device for observation 
4... Fluorescent light source device for 
observation 

5... introduction light change adapter 

20... change mirror 

21... driver 

6... External camera 

22... solid-state image sensor 

23... rotating filter 

24... motor 

7...CCU 

8... fluorescence image processing device 
9... control apparatus 
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1 0 ■"ti^ 26... timing controller 

10... monitor 

[Hi] [FIGURE 1] 




[translation of Japanese text in Figure 1] 
also refer to EXPLANATION OF DRAWINGS 
24 (in 8) image processor 

27 timing controller 



[02] 



[FIGURE 2] 
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[translation of Japanese text in Figure 2] 
vertical axis: fluorescent intensity 
horizontal axis: wavelength 
at (lambda) 0 excitation light 
top line normal region; 

bottom line: diseased region 



[H3] 



[FIGURE 3] 




[translation of Japanese text in Figure 3] 
vertical axis: permeation rate 
horizontal axis: wavelength 



[04] 



[FIGURE 4] 
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[translation of Japanese text in Figure 4] 
in (a) white light 



10 6] [FIGURE 6] 




1 121 5 ] [FIGURE 5] 
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[translation of Japanese text in Figure 5] 
17 lamp 

24 (in 8) image processor 

25 superimpose 



[H7] [FIGURE 7] 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic Joss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 
Please visit our home page: n WWW.DERWENT.CO.UK" (English) 



"WWW.DERWENT.COJP" (Japanese) 
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